Introduction
The agriculture sector and livestock sub-sector make dominant contributions to East Nusa Tenggara's Regional Domestic Product (RDP). The livestock sub-sector plays an important role not only for East Nusa Tenggara (ENT) needs regionally, but also to fulfill the necessity of beef nationally. According to data of the Central Statistic Department of East Nusa Tenggara in 2015 (BPS 2015) , the export of the beef cattle from ENT fluctuates as indicated by a total number of the overland selling of cattle to Jakarta and Kalimantan that reached 49,658 heads in 2014. According to ENT in numbers data (BPS, 2016) , the national beef demand in ENT in 2016 is estimated to be eight percent. Kerven et al. (2016) argue that the development of the large ruminant farms such as those for beef cattle should carefully take into account biophysical, socio-economical, and environmental factors. Therefore, the development should focus on the areas supported by proper bio-physic and socio-economic conditions. However, due to the farm land reducing in Java Island due to competition from the non-farm sector, it is necessary to develop another center outside Java, mainly for ruminants. Simatupang and Hadi (2004) describe that the consideration of farm areas in the cattle breeding business is important due to limitation in ground and human resources. Besides, not all areas have potential to be developed as farms. In addition, investment will be more effective as it only allocated into the business. Therefore, this type of business cannot be developed in any area.
The upstream area of Benain-Noelmina watershed is located in the Regency of Timor Tengah Selatan (TTS) https://doi.org/10. 1515/opag-2017-0045 received September 27, 2016; accepted May 8, 2017 Abstract: The study aims to evaluate the Domestic Resources Cost (DRC) of beef cattle raised either on grazing, or a tethering system of small-scale beef cattle farming. The study was done using a survey method. A total of 120 respondents were selected purposively to consist of 60 farmers applying the grazing system and another 60 farmers applying the tethering system. The parameters measured were socio-economic characteristic, Domestic Resources Cost Ratio (DRCR) and Private Cost Ratio (PCR). Data were analyzed by applying a method of Policy Analysis Matrix (PAM). The result of the study indicated that 87% of those farmers involved in the grazing system and 85% of those involved in tethered beef cattle production, were within the productive age range. In the grazing system, the cattle farmers upstream of Benain-Noelmina watershed area gain the private and social profit levels which is IDR 406,284,-/AU/year and IDR 688,388,-/AU/year, respectively. Further, in the tethering system, the average of private and social profit gain is IDR 855,222,-/AU/year and IDR 1,385,712,-/AU/year, respectively. The small-scale beef cattle farming upstream of Benain-Noelmina watershed has competitive and comparative advantages, indicated by the value of PCR and DRCR which are less than 1. The PCR value was 0.41 in the grazing system and 0.71 on the tethering system; hence, the DRCR of the grazing system was 0.29 and 0.60 of the tethering system. 
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Sampling of respondents
Data were obtained through interviewing several respondents based on a structured questionnaire. Interviewswere conducted from April to July 2015. There were 120 farmers as respondents, consisting of 60 grazing system respondents and 60 tethering system respondents. The respondents were selected with a purposive sampling method through several considerations such as business homogenity, the suitable grazing method application for 2 years at minimum, and there is a record of selling the cattle within a year. There were several set of questions, the respondents were asked about their age, level of education, number of household members, their experience in raising cattle, fodder land occupation, number of cattle that they own, cost, and revenue. There are two types of data obtained in this study, namely primary and secondary data. Primary data are gathered from interviews including cattle ownership, feeding quantity and frequency, number of laborers, types and quantity of input both tradable and non-tradable, and also output price. Secondary data are gathered from the documentation and reports from the government and nongovernmental organization that are related to this study. These secondary data were to be used as the comparison and justification of the findings.
Data analysis
Policy Analysis Matrix (PAM) was applied to calculate the value of Private Cost Ratio (PCR) and Domestic Resource Cost Ratio (DRCR). According to Bojnec (2003) , the framework of the PAM method is developed based on a construction of a representative commodity system and the performance figure is analyzed by applying budget analysis for one year in 2014. The PAM representatively can be considered as a way to organize budget data on a commodity system (Sama et al. 2014) .
and Timor Tengah Utara (TTU), Province of ENT. The area is not only for conservation of natural resources and the environment but also for a beef cattle development area including any agricultural commodity. In this region, beef cattle farming is dominated by small-scale farming carried out either according to the grazing system or the tethering system. In the grazing system, cattle are freely grazing on community pasture or in the jungle with limited control. On the other hand, in the tethering system, the beef cattle are tethered in the pens or move tethered to a specific place. Feeds and water are prepared by the cut and carry system (Ilham and Wayan Rusastra 2009) .
Feasibility aspects of beef cattle that are raised on the grazing system and tethering system in the upstream watershed area are very limited, especially in the smallscale farm. In contrast, there are many studies on the comparative and competitive advantages of Indonesia beef cattle on an enterprise level. Waldron and Brown (2014) reported that cattle fattening, either using local or imported calves, was profitable for both in terms of social and private prices as indicated by its low PCR and DRCR values. Similarly, Sama et al. (2014) explained that small-scale cattle fattening using either local or imported calves were both financially and comparatively profitable and competitive. For instance, Yuzaria and Suryadi (2011) found that a Balinese cattle breeding business in Lombok Tengah District, West Nusa Tenggara is more competitive than cattle fattening with PCR 0.97 and 1.01 respectively. Meanwhile, DRCR of both businesses are 0.71 for breeding and 0.88 for fattening. In other words, the Balinese cow has the ability for reproduction effectively.
The objective of this study was to evaluate the cost of the beef cattle DRC that are raised at the upstream area of Benain-Noelmina watershed based on grazing and tethering systems. Previous studies were limited in this area. The potential of area analysis for cattle breeding business may give an alternative choice of the method which is more profitable for the farmers.
Methods
Study site
The study site was upstream of the two watershed areas namely Benain and Noelmina. The Benain watershed area is located at 124 Age is an important factor that influences the productivity of farmers. Table 2 shows that 87% and 85% of the respondents were of a productive age (15-59 years old) for the grazing system and tethering system, respectively. Meanwhile, the non-productive ages are below 15 and above 60 years old (Statistics Centre Agency 2015). The large percentage of farmers in the productive age range involved in the beef production system indicated that there was potential family labor for developing beef cattle production systems in the upstream area of BenainNoelmina watershed.
A household member is the main resource of labor to raise the beef cattle. As shown in Table 2 , household membership was commonly 1-2 persons in both the grazing and tethering system (81% and 40% respectively). The number of household members is the determining factor for the farmers to choose whether the grazing system or tethering system will be applied in raising the beef cattle. When the household members are available as the main labor source, the tethering system will be applied. In contrast, if household members are few then grazing system is chosen.
Occupation of fodder culture land
Most beef cattle farmers who owned land for fodder production had an average area of less than 0.2 ha, of the percentage of 55% of farmers implementing the grazing system and 52% of those implementing the tethering system. Of those farmers implementing the grazing system, 13% owned no land and 32% owned more than an average of 0.2 ha land. On the other hand, of those farmers implementing the tethering system, 18% were landless and 30% owned more than an average of 0.2 ha land. Table 1 shows a frame of the PAM method used to analyze and to calculate the PCR and DRCR values. The PCR is an indicator of private profitability expressing the system ability to pay the domestic cost and sustain financial competitiveness. The system is competitive if the PCR < 1 and the lower the PCR, the more competitive the system. The DRCR is an indicator of comparative advantage that performs cost of domestic resources spent to offer or to save one foreign exchange. The system has a comparative advantage if DRCR < 1. The lower the DRCR value, the more efficient the system economically or the system has a higher comparative advantage. The application of the PAM method in commodity system analysis includes several considerations such as private cost, social cost, tradable input and output, and externality (Pearson 2005) . The private cost is the real cost that is faced by the producer and consumer based on the policy. Social cost is also known as shadow cost, which exists in the perfect market situation without policy. Moreover, both tradable input and output should be able to be released in foreign and domestic markets. There are two external factors that could be positive and negative that are balance (Externality=0). By all means that both positive and negative impacts from the policy should be balance in PAM analysis.
Results
Socio-economic characteristics of respondents
Management of the beef cattle farm is determined by capacity and capability of the farmers. Farmers have some characteristic factors that influence their activities on the farm, such as age, education, number of household member, experience, land occupation for fodder for many generations. The choice of the grazing system was based on lack of labor (29%), insufficient feedstuffs source (25%), a heritage system (25%), and the perception that beef cattle were more productive (21%) (Figure 1 ). Figure 2 shows the average loss of beef cattle in the grazing system at upstream of Benain-Noelmina watershed. The average of loss was 1.30-1.44 AU/ household of the farmers or about 15.40-27.37% loss, which is compared to the average owned of about 4.75-9.35 AU/ household of farmers. The causing factors are rugged topographic conditions, minimal care, stealing, cold shock, and various other factors. Others risks that are also faced are high calf mortality rate, i.e. 37-40%, as a result of minimal care and scarce fodder.
Tethering system at upstream of Benain-Noelmina watershed was applied under several conditions included the availability of family labor (84%), the availability of ownership of fodder area (59%), the growth rate of beef cattle was faster than in the grazing system (92%) and easier to control diseases (4%). In addition, environmental factors influence the farmers to change the grazing system into a tethering system. In addition, environmental factors that prevent cattle farmers from being able to continue implementing the grazing system are decreasing pasture area (78%) and the application of village law that bans grazing system (10%).
Cattle ownership
In the grazing system, 80% of the farmers had more than 2 Animal Units (AU) /household, whereas in the tethering system 53% of the farmers had < 2 AU/household. Animal Unit is described as one mature animal having more than 250 kg of body weight (Hinnant 1994) . The number of cattle owned in the grazing system was higher than in the tethering system since the farmers do not require labor to control their cattle and/or, cut and carry feed. The number of cattle owned was positively correlated to the capital and family labor availability to manage the farm. The higher the capital and family labor owned, the higher the cattle owned. Moreover, the highest pecentage of the farmers' level of education for both system is elementary school. In addition, farmers in grazing system tend to have business experience for 5-10 years, while the farmers in thetering system have less than 5 years.
Application of Grazing and Tethering System
Beef cattle farming at upstream of Benain-Noelmina watershed with the grazing system has been practiced 
Domestic Resource Cost (DRC)
The result of operational cost analysis and revenue on the level of the private and social price of the beef cattle farm at upstream of Benain-Noelmina watershed that apply grazing and tethering systems is shown in Table 3 .
The difference occurred due to the number of cattle owned and sold, the number of input factors given and the rule of revenue unit price and cost on private and social price. Average social profit level is higher than that of private profit level for both the grazing and tethering systems. This condition is closely related to the -/AU/household. The difference in profit level between the grazing and tethering system is mainly caused by the domestic cost factor. Actually, the domestic factor cost of the tethering system is higher than that of the grazing system. Commonly, in a grazing system, the using of domestic factors such as grass and forage is from the pasture area without any cost. The only cost of the grazing system is just for the shepherd. In contrast, in the tethering system, the feed such as grass and forage are fed based on a cut and carry system, therefore, the cost of preparing feed and labor is needed.
The average of the raising period either of the grazing or tethering system influences the profit level. In fact, the raising period of the grazing system is 4-6 years, and 1-2 years in the tethering system. Based on the raising period, in a grazing system, the average of private and social profit level gain is IDR 406,284,-/AU/year and IDR 688,388,-/ AU/year, respectively. Moreover, in the tethering system, the average of the private and social profit level gain is IDR 855,222,-/AU/year and IDR 1,385,712,-/AU/year, respectively.
The small-scale beef cattle farming at the upstream area of Benain-Noelmina watershed has competitive and comparative advantages as indicated by the PCR and DRCR values which are less than 1 (<1). The low PCR and DRCR values indicate that utilization and allocation of domestic resources' cost were lower than that of foreign cost. The value of PCR was 0.41 for the grazing system and 0.71 for the tethering system. In addition, the DRCR values for the grazing system and the tethering system were 0.29 and 0.60, respectively (Figure 3) . The DRCR is used as an incentive to encourage export to the country with a higher production cost. application of specific grazing methods in the observation area. The monitoring of livestock is limited, therefore it is less time-consuming and needs a smaller number of human resources than the tethering method. There are three types of grazing methods found in this study. Firstly, the cows were released without monitoring continuously until they were kept in their crib for monitoring. The monitoring was done twice a month during September and October, which the duration of monitoring was 2-3 days. The second grazing type was where livestock were released for about 1-2 months without monitoring then put into the crib for 1-2 days. After that, livestock were released again for grazing. Thirdly, livestock were released every morning and put into the crib in the afternoon, which meant that monitoring was done limitedly. On the other hand, livestock were tied in places that were changing frequently or steady in the grounds. Therefore, it requires more energy and time than the grazing method.
The livestock feed supply is totally depends on green grass availability in the grazing grounds, which has no human influence in grass quality improvement. This means, the total cost required for providing animal feed in the grazing method is considerably lower than the tethering method. However, it implies that it needs a longer time to reach the ideal carcass weight for selling. In this condition, the average profit of the tethering method for each AU/year is much higher than that of the grazing method.
In the grazing system, the private profit gain is IDR 2,031,419 -/AU/household and the social profit gain is IDR 3,441,938 -/AU/household. Furthermore, in the tethering system, the private profit gain is IDR 1,297,833 -/AU/household and social profit gain is IDR 2,078,568 Beef cattle farmers have been implementing the grazing system for 5-10 years (48%). In the tethering system, most beef cattle farmers have been implementing the system for less than 5 years. These data indicate that beef cattle farmers have been involved in the grazing system longer than in the tethering system.
Most beef cattle farmers who owned land for fodder production were implementing the grazing system and tethering system. According to the 2013 Agricultural Census farmers in Indonesia ownership of non-irrigated land had an average of 0.76 ha per household. Lower land ownership in area than that according to the Agricultural Census might be due to limited a capacity in fodder production of beef cattle farmers. Referring to Bojnec (2003) , such a problem is one of the characteristics of beef cattle production in Indonesia, in addition to low education levels, low income, conventional technology implementation, widespread location, very small business size, seasonal input supply, household labor dependency, limited grain production and dependence on import.
From a socio-economic point of view, it was reasonable to choose the grazing system in order to overcome the limitation of supporting resources occupation. On the contrary, other aspects such as security and production were relatively low, even they highly affect the risk of production. The beef cattle growth rate in the extensive raising system was lower than that of the cut and carry system (Hermansyah 2014) . The growth rate of cattle in The PCR and DRCR values of the grazing system were lower than that of the tethering system due to low input used in the grazing system. However, these values were not sufficient to decide that the application of the grazing system was more efficient than the tethering system, mainly in relation to the institutional system, farm risks, and threats of the area degradation. For this purpose, the decision to implement the most appropriate beef cattle farming system at the upstream area of Benain-Noelmina watersheds should not be based only on socio-economic aspects, but also on institutional, environmental, and other related aspects that will affect both directly and indirectly the sustainability of the planned farming system.
Discussion
In terms of the socio-economic characteristics of respondents, Table 2 shows that most of the respondents had elementary and junior high school education levels with the range of 27-60% for the farmers of the grazing system and 27-58% of the tethering system. Yuzaria and Suryadi (2011) explained that education level influences the efficiency capability and mindset of the farmers to adopt and to apply any production technology. Therefore, non-formal education programs, such as extension and training, are urgent to overcome the limitation of farmers' educational levels. Cendana University-Kupang for the opportunity to study for a Doctorate. A thank you is also expressed to the farmers at the upstream area of Benain-Noelmina watershed for their times and efforts spent, opinions and information shared for the research. the grazing system depends on the availability of feed in terms of quantity and quality. During the rainy season, grass and other fodder are abundant, while during the dry season they are scarce. The growth pattern produces a slowly cumulative growth rate, therefore at the same age, the beef cattle raised on grazing system/extensively was only 50% lower than that of intensively.
The objective of raising cattle with the tethering system at upstream of Benain-Noelmina watershed was for fattening, especially for heifers and bulls. The tethering system applied in the area is raising beef cattle in a pen or tethering cattle on any pasture with enough fodder.
The previous study found beef cattle productivity in ENT to be very low in the traditionally extensive raising system (Hermansyah 2014) . Low productivity in ENT is due to the decline in genetic potential of beef cattle since inbreeding and negative selection have occurred for many years (Cafiero 2003) . Therefore, a development strategy of a suitable raising system is urgently required. Domestic Resource Cost Ratio (DRCR) is an indicator of the comparative advantage that shows a total of domestic resources that can be drifted for producing one unit of foreign exchange. On the other hand, Private Cost Ratio (PCR) is an indicator to evaluate the competitive advantage. The PCR, then, shows the system's ability to pay domestic resource cost of competitive and competitive fixed cost on private price level (Hartono and Rohaeni 2014) . There is a difference of total revenue, tradable input cost, and domestic factors either private or social for both grazing and tethering system.
Conclusion
The analysis of both domestic resources cost ratio (DCRC) and private cost ratio (PCR) of cattle business in the area of Benain-Noelmina upstream watersheds show that this type of business is comparative and competitive. Specifically, the thethering method gives a bigger profit since its private and social profits are much bigger for each AU/houshold each year. The grazing method shows higher PCR and DCRC, but it is considerably more effective in feeding cost. Besides, it is more time consuming to gain more carcass weight since there is no human involvement in grass availability improvement. In other words, the tethering method is more suitable to be applied by farmers in order to gain more profit.
